SUMMARY. A number of minerals and residual glasses from absarokites, shoshonites, and latites have been analysed by electron probe.
leucite, it was thought that they might be the undersaturated members of the shoshonite association (Joplin, 1964 (Joplin, , 1965 . Monzonites found with nepheline-and melanite-bearing types, however, appear to be confined to carbonatite complexes. The relation between shoshonites and carbonatites is not known.
In Wyoming, in Italy, and in Indonesia undersaturated shoshonitic rocks may contain leucite, so it would appear that the true undersaturated members of the association are leucite-bearing and not nepheline-or melanite-bearing as formerly suggested.
Like the alkali basalts, shoshonites may trend towards trachytes, and this is probably a differentiation process that takes place at high levels in the crust.
After re-examining the absarokite-shoshonite-banakite series from the type area, Yellowstone National Park, Wyoming, Nicholls and Carmichael (1969) concluded that these rocks had a tholeiitic aspect because some contained a siliceous glassy residuum. However, from the present study we conclude that there is a range in the composition of the glasses, that siliceous glasses are found only in the more felsic rocks and that they are more lime-rich than tholeiitic glasses. We have also shown that the clinopyroxenes exhibit almost no iron enrichment, and thus differ from those of the tholeiites and alkali basalts. During the course of this work several other minerals were analysed by electron-probe analysis.
Rocks from which chemical data were obtained. As most of the specimens available were very small, it was possible to make only a polished section for electron-probe analysis, and no chemical analysis of the whole rock was carried out. Where possible, small chips were obtained from type specimens that had been previously analysed and these analyses are shown in Table I together with one new analysis.
In only three rocks have all the principal mineral components been analysed. These rocks are a shoshonite and latite from Indonesia and a latite (vulsinite) from Italy. Glasses, clinopyroxenes, and several other minerals have been examined in a number of rocks from other localities.
Clinopyroxene occurs as phenocrysts in absarokites, shoshonites, and latites and is present in the groundmass of all members of the shoshonite association. In the latites, toscanites, and liparites orthopyroxene also occurs, commonly as phenocrysts and also in the groundmass. Only one orthopyroxene has been analysed. This occurs in a latite from the Lesser Sunda Islands (Table I, Anal. 6) , and has the composition En~2Fs2~Di~. Table II shows that all the clinopyroxenes are rich in calcium and magnesium and relatively poor in iron. On fig. I it may be seen that, irrespective of the composition of the rocks in which they occur, the clinopyroxenes tend to cluster and are not strung out along a differentiation curve as are those in tholeiites and alkali basalts. Boesen (1964) found this same lack of differentiation trend among the clinopyroxenes of the monzonitic complex of Mount Dromedary.
Plagioclase. Absarokites contain plagioclase only in the groundmass, but all other members of the shoshonite association contain phenocrysts of this mineral. Phenocrysts are commonly rimmed with potassium feldspars. Table III shows the composition of the feldspars in a shoshonite and two latites and it is obvious that very calcic plagioclase persists even in the groundmass of the latites, though a latite from the Lesser Sunda Islands contains calcic phenocrysts with a narrow rim of andesine. N o toscanite was available for electron-probe analysis, but Washington (1897 ) has reported that andesine occurs in the groundmass of these rocks. Otherferromagnesian minerals. Magnesian olivine occurs as phenocrysts and in the groundmass of absarokites and shoshonites and as rare phenocrysts in some latites. N o iron-rich olivine has been noted in any m e m b e r of the shoshonite association. Table IV shows that olivine in the shoshonite is a little less rich in magnesium than that of the absarokite. Biotite may occur in the groundmass of absarokites and as phenocrysts, microphenocrysts and in the groundmass of all other members of the shoshonite association. Only two analyses of biotite have been made (Table V) and both appear to be a phlogopitic variety.
A m p h i b o l e phenocrysts are c o m m o n in many latites and the one analysed (Table V) has the composition of a pargasite/ferrohastingsite. Table I Table I , Anal. 4). 8. From latite (vulsinite), Bolsena, Italy. Anal. J. R. Widdowson (see Table I , Anal. 5). 9. F r o m latite (amphibole-pyroxene andesite to trachyandesite), between Tokodjain and Lamawolo, Lesser Sunda Islands, Indonesia. Anal. J. R. Widdowson (see Table I , Anal. 6). IO. F r o m toscanite breccia, Monterano, near Bracciano, Italy. Anal. H. S. Washington (Washington, 1897; Kozu and Washington, 1918 ). * Electron-probe analyses, total iron as FeO (except nos. 4, 6, and Io). 
. (Abbott, 1969). T-T (dashed line)
is the differentiation trend of clinopyroxenes in the Tasmanian theoleiites (McDougall, I96I). 
TAB LE I I I. Plagioclase phenocrysts, microphenocrysts
< o ' o 5 < o ' o 5 <o'o~ < o . o i <o'o~ <o-o5 < o ' o 5 < o ' o 5 <o-o5 <o'o~ MnO <o-o5 < o ' o 5 <o-o1 -- <o.o1 < o ' o 5 < o ' o 5 < o ' o 5 < o ' o 5 < o ' o 3
THE S H O S H O N I T E A S S O C I A T I O N 94I
Opaques. Table IV Table I , Anal. 4)-3 to 5. Opaques: 3. From shosbonite (olivine basalt to tracbybasalt), Lewololo, Lomben, Lesser Sunda Islands, Indonesia. Anal. J. R. Widdowson (see Table I , Anal. 3). 4. From latite (amphibole-pyroxene andesite to trachyandesite), between Tokodjain and Lamawolo, Lesser Sunda Islands, Indonesia. Anal. J. R. Widdowson (see Table I , Anal. 6). 5. From latite (vulsinite), Bolsena, Italy. Anal. J. R. Widdowson (see Table I , Anal. 5)-* Electron-probe analyses, total iron as FeO.
Residual glass has been noted in all members of the shoshonite association, but in the absarokites it is rarely fresh. Iddings 0895) reported interstitial glass in a number of rocks from Yellowstone Park, and through the kindness of Dr. H. H. Banks, Jr.,
we were able to examine a number of chips from type rocks described by Iddings and now housed in the Smithsonian Institution, Washington, U.S.A. High magnification showed most of the interstitial material in the absarokites was either devitrified glass, very fine potassium feldspar, or zeolites. One Cainozoic absarokite from P a p u a contained fresh glass, but in other Papuan absarokites the interstitial material showed devitrification, opalization, or zeolitization (Table VI) . Table VI gives analyses of five glasses from rocks ranging from absarokites to latites. These are plotted on a C a O -N % O -K 2 0 diagram ( fig. z) . It is customary to plot the composition of residual glasses on a Q t z -A b -O r diagram, but this was not used for three reasons. In the first place, analyses in Table VI were made by electron 3P p r o b e , t h u s F % O a was n o t e s t i m a t e d , so n o r m a t i v e q u a r t z is l o w as t h e w h o l e o f F e O is c a l c u l a t e d as a silicate. A valid c o m p a r i s o n t h e r e f o r e c o u l d n o t be m a d e b e t w e e n glasses t h a t h a v e b e e n a n a l y s e d b y e l e c t r o n p r o b e a n d t h o s e a n a l y s e d b y o t h e r m e t h o d s . 56"o7 i "39 9"89 S e c o n d l y , p a n t e l l e r i t e glasses c a n n o t be p l o t t e d a c c u r a t e l y o n a Q t z -A b -O r d i a g r a m b e c a u s e N a 2 0 is so h i g h t h a t t h e r e is a n excess over b o t h A12Oa a n d F % O 3 a n d this is c a l c u l a t e d as s o d i u m m e t a s i l i c a t e a n d n o t t a k e n i n t o a c c o u n t in t h e d i a g r a m . Finally, it is o b v i o u s t h a t c a l c i u m is a n i m p o r t a n t c o n s t i t u e n t o f t h e s h o s h o n i t i c glasses a n d s h o u l d b e t a k e n i n t o a c c o u n t . Other interstitial materials. In all members of the shoshonite association the most i m p o r t a n t interstitial material is potassium feldspar. Table V gives analyses of two potassium feldspars from rocks of different composition and from different parts of the world, yet there is little difference in the composition of the two feldspars.
The other three analyses in Table V are of materials that may have originally been glass; they now consist of zeolites or of mixtures of zeolites, opal, and kaolin. The low summations may be accounted for by the fact that water has not been estimated in these very hydrous materials. 
